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ALLOCATION RESOURCE FOR CHAT BOT
BASED ON CONVERSATIONS RELATED OR
UNRELATED TO SERVICE MENU

TECHNICAL FIELD

The present invention relates to resource allocation meth-
ods and resource allocation systems. Further, more particu-
larly, the present mvention relates to a resource allocation
method and a resource allocation system for allocating
resources 1n systems that utilize chat bots.

Chat bot systems, including chat bots (also referred to as
virtual assistants) that automatically respond to inquiries (for
example, inventories, delivery dates, claims, and other
inquiries regarding products), make product recommenda-
tions, and the like by utilizing automated conversation
programs are widely used.

An example of such a chat bot system 1s Japanese
Unexamined Patent Application No. 2009-33533 (Patent
Document 1). This publication describes a “chat bot system
for automatically responding to questions from a plurality of
user devices connected to a network, the chat bot system
comprising: a response message generation unit for gener-
ating a response message to a user’s question; a storage unit
including a cache bufler for temporarily storing the gener-
ated response message; a response message queuing unit for
dividing the response message 1nto utterance cache elements
and queuing and storing the utterance cache elements when
the response message 1s equal to or longer than a predeter-
mined length 1n the cache bufler for channels assigned to
cach user; and a response message presentation unit for
presenting the utterance cache elements of the response
message divided and stored 1n the cache butfler with respect
to a user utterance at appropriate time intervals.”

In addition, U.S. Pat. No. 9,817,690B2 (Patent Document
2) discloses a technique for managing cloud computing
resources. This publication discloses a resource allocation
technique based on a load tendency.

CITATION LIST
Patent Literature

[Patent Document 1] Japanese Unexamined Patent Appli-
cation No. 2009-3533

|Patent Document 2| U.S. Pat. No. 9,817,690B2

SUMMARY OF INVENTION

Technical Problem

Patent Document 1 does not consider the allocation of
chat bot resources. Accordingly, 1t 1s only possible to pro-
vide a chat system for efliciently caching and presenting
long-form response messages to a plurality of users as a
means of achieving customer satisfaction. In addition, by
using the resource allocation technique described 1n Patent
Document 2, 1t 1s possible to change the resource allocation
of chat bots and back-end-systems based on the load ten-
dency of the chat bot. However, 1n the related art, there 1s a
problem 1n that the cause of the increase 1n the load of the
chat bot 1s not considered, and even when the user engages
in conversations unrelated to the service menus, this i1s
regarded as an increase 1n the load, and back-end resources
are 1ncreased.

Accordingly, it 1s an object of the present invention to
provide a technique capable of appropniately allocating
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2

resources to systems such as chat bots and back-end-systems
even when a user 1s engaged 1n conversations (such as text
messages and speech messages) unrelated to service menus,
without increasing the resources of the chat bots and back-
end-systems.

Solution to Problem

In order to solve the above-mentioned problems, one
representative resource allocation method and resource allo-
cation system according to the present invention relates to a
resource allocation method for allocating resources to a chat
bot configured to automatically respond to a message-based
inquiry from a user and a back-end system operating in
cooperation with the chat bot, the resource allocation
method comprising a conversation content determination/
classification step of determining and classitying whether a
conversation via messages between the user and the chat bot
1s a conversation related to a service menu or a conversation
unrelated to a service menu, a number of conversations
counting step of counting a number of conversations related
to the service menu and a number of conversations unrelated
to the service menu, an allocation resource determination
step of determining an allocation resource amount for the
chat bot based on an increase or decrease 1n a first number

ol conversations related to the service menu and a second
number of conversations unrelated to the service menu as
counted 1n the number of conversations counting step, and
determining an allocation resource amount for the back-end-
system based on an increase or decrease in the first number
of conversations, and a resource allocation step of allocating
the resource amounts determined 1n the allocation resource

determination step to the chat bot and the back-end system.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a block diagram for explaining the schematic
configuration of a system i1ncluding a chat bot of a chat bot
system, a back-end system, and a resource allocation unit of
a resource management system, according to the present
invention.

FIG. 2 1s a diagram for explaining a determination method
of the presence or absence of a relationship between con-
versation flow data (conversation scenario data) and a ser-
vice.

FIG. 3 1s a diagram for explaining another determination
method of the presence or absence of a relationship between
conversation flow data (conversation scenario data) and a
service.

FIG. 4 1s a diagram for explaining an example of the
resource allocation method of the present invention in which
resources are allocated to a resource allocation table using a
number of conversations record table, a number of conver-
sations prediction table, a chat bot resource allocation con-
dition table, a back-end-system resource allocation condi-
tion table, and a resource template table.

FIG. 5 1s a block diagram 1llustrating a configuration of
the resource allocation system according to the first embodi-
ment of the present invention.

FIG. 6 1s a diagram illustrating a data configuration
example of the conversation scenario table according to the
first embodiment.

FIG. 7 1s a flowchart for explaining a chat bot conversa-
tion process of the first embodiment.

FIG. 8 1s a flowchart for explaining a resource allocation
modification process according to the first embodiment.
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FIG. 9 1s a block diagram 1illustrating a configuration of
the resource allocation system according to the second
embodiment of the present invention.

FIG. 10 1s a diagram 1llustrating a configuration example
of the number of conversations record table, the number of
conversations prediction table, and a resource allocation
condition table for the chat bot according to the second
embodiment.

FIG. 11 1s a flowchart for explaining the chat bot conver-
sation process according to the second embodiment.

FIG. 12 1s a flowchart for explaining the resource allo-
cation modification process according to the second embodi-
ment.

FIG. 13 1s a block diagram 1llustrating the configuration
of the resource allocation system according to the third
embodiment.

FI1G. 14 15 a diagram 1illustrating a data configuration of a
resource allocation upper limit table according to the third
embodiment.

FIG. 15 1s a flowchart for explaining the chat bot con-
versation process according to the third embodiment.

FIG. 16 1s a flowchart for explaining the resource allo-
cation modification process according to the third embodi-
ment.

FIG. 17 1s a flowchart for explaining a chat bot instance
management process according to the third embodiment.

FIG. 18 1s a diagram 1llustrating a configuration example
ol a number of conversations per user record table according
to the third embodiment.

FIG. 19 1s a flowchart for explaining an nitial routing
determination process of a conversation according to the
third embodiment.

First, an overview of the present ivention will be
described with reference to FIG. 1 to FIG. 4.

FIG. 1 1s a block diagram illustrating a schematic con-
figuration of a system 1 including a chat bot 11 of a chat bot
system 10, a back-end-system 30, and a resource allocation
unit 413 of a resource management system 40 according to
the present invention, and serves as a diagram for explaining,
the allocation of resources to the chat bot 11 and the
back-end-system 30 by the resource allocation unit 413.

The chat bot system 10 has a function for counting the
number of conversations related to a service menu (B) and
the number of conversations not related, that 1s, unrelated, to
the service menu (A), and recording these numbers of
conversations (A) and (B) together with the recording date
and time 1n the number of conversations record table 11321
of the number of conversations storage unit 1132 (which will
be described later), and a function for calling the back-end-
system 30.

The back-end-system 30 1s a system having a function for
performing a desired back-end operational process in
response to a call from the chat bot 11 or an mput/instruction
from the front end, and outputting a result of this process. In
addition, the back-end-system 30 1s a system that includes,
for example, a user management system, a sales manage-
ment system, and other systems, and handles user informa-
tion, sales information, and the like.

The resource management system 40 has a function of
managing resources, such as for the chat bot 11 and the
back-end-system 30, and allocating resources to the chat bot
11 and the back-end-system 30 based on the information of
the number of conversations record table 11321 of the
number of conversations storage unit 1132, which will be
described later.

FIG. 2 1s a diagram for explaining an example of a
determination method of the presence or absence of a
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relationship with a service in conversation tflow data in the
chat bot 11 when the resource allocation unit 413 performs
resource allocation control, and serves as a diagram for
explaining a relationship between the conversation flow data
and a flag for distinguishing whether or not there i1s a
relationship with a service menu.

In the case that Step S1141 indicates conversational flow
data including response data of, for example “How may I
help you?” a “true” tlag 1s defined 1n this step,

in the case that Step S1142 indicates response data of

“Please provide your order number” 1n a user’s mnquiry
about shipping status, a “true” flag 1s defined 1n this
step,

in the case that Step S1143 indicates response data of

“Please provide the serial number” in a malfunction
inquiry, a “true” flag 1s defined i this step, and

in the case that Step S1144 of the conversation flow

indicates other miscellaneous issues, a “false” flag 1s
defined 1n this step.

FIG. 3 1s a diagram for explaining another determination
method of the presence or absence of a relationship between
conversation scenario data (see FIG. 6) and a service,
according to the present ivention.

As another determination method of the presence or
absence of a relationship with a service, as 1llustrated in FIG.
3, the relationship of the presence or absence of a relation-
ship between classification results (such as shipping status
inquiries) based on natural language processing (which may
be a well-known technique) that serves as part of the chat bot
functionality of the chat bot 11 and a service may be
determined by using a table 11341 (see FIG. 3) of a
classification results/service relationship presence or
absence correspondence storage unit 1134, which will be
described later.

That 1s, the present embodiment relates to a determination
method 1n which a classification results/service relationship
presence or absence correspondence table 11341 1s prepared
that provides a result of “true” indicating a relationship with
the service for a case that the classification result of natural
language processing with respect to a user message from a
user device 20 of “The product hasn’t arrived, so I want to
know the shipping status™ i1s “shipping status inquiry,”
“order mquiry,” or “inventory inquiry,” and that provides a
result of “false” indicating no relationship with a service for
a case that the classification result of natural language
processing with respect to a user message of “What’s the
weather tomorrow” 1s “miscellaneous inquiry,” and the
presence or absence between the classification result and the
service 1s compared.

FIG. 4(a)-FI1G. 4(f) illustrate an example ol a resource
allocation method of the present invention.

With regard to the resource allocation method for the chat
bot 11 and the back-end-system 30 by the resource alloca-
tion unit 413, as illustrated 1n FIG. 4(a)-FIG. 4(f), for
example, a number of conversations prediction record table
11321, a number of conversations prediction table 41511, a
resource allocation condition table 41531 for the chat bot 11,
a resource allocation condition table 41332 for the back-
end-system 30, a resource template table 41521, and a
resource allocation table 41541 are prepared.

Then, based on the number of conversations record table
11321, predicted values (1000,500) for the number of con-
versations related to the service menu (B) and the number of
conversations unrelated to the service menu (A) 1n the
following time slot are calculated, and these predicted
values are stored in the number of conversations prediction

table 41511.
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As a method of calculating the predicted values of the
number of conversations, an existing statistical method or a

method using machine learning may be used, and the
method used herein 1s not particularly limaited.

It should be noted that the process of calculating the
predicted values of the number of conversations related to
the service menu (B) and the number of conversations
unrelated to the service menu (A) may be omitted, and a sum
of the number of conversations related to the service menu
(B) and the number of conversations unrelated to the service
menu (A) 1 a predetermined period may be used instead.
The method of using the predicted values for resource
allocation 1s a method of allocating resources 1n advance
based on a prediction of an increase or decrease of the
number of future conversations. On the other hand, the
method of using a sum for resource allocation 1s a method
ol allocating resources based on an increase or decrease of
the number of past conversations.

Next, for the chat bot 11, a resource template (t2) 1s
determined from the sum (1500) of the predicted values of
the conversations related to the service menu (B) and the
number of conversations unrelated to the service menu (A)
in the number of conversations prediction table 41511, the
resource allocation condition table 41531 for the chat bot 11
(total number of conversations (A+B): 1001 to 3000,
resource template: 12), and the resource template table 41521
(ID:t2, number of virtual CPUs: 2, memory amount: 4 GB,
storage type: HDD), and, for example, the resources (num-
ber of virtual CPUs: 2, memory amount: 4 GB, storage type:
HDD) defined in the resource template table 41521 (ID: t2)
are assigned to the chat bot (system ID: ChatBot), and the
template of the resource assignment table 41541 1s changed
from t1 to t2.

On the other hand, for the back-end-system 30, a resource
template (ID: t3) 1s determined from the predicted value
(500) of the number of conversations related to the service
menu (B) 1n the number of conversations prediction table
41511, the resource allocation condition table 41532 for the
back-end-system 30 (number of conversations related to the
service menu (B): 301 to 1000), and the resource template
table 41521, and based on this template, the resource allo-
cation 1n the resource allocation table 4155 for the back-end
system (a system with a system ID other than ChatBot) 1s
changed from 12 to t3, and the resources (number of virtual
CPUs: 4, amount of memory: 16 GB, storage type: SSD)
defined 1n the resource template table 41521 (ID:13) 1s
allocated.

Here, the resource allocation condition table 41532 for the
back-end-system 30, which differs for each back-end-system
30, may be provided to perform finer allocation control.

First Embodiment

Next, specific examples of the present invention will be
described.

FIG. 5 1s a block diagram 1illustrating the configuration of
the resource allocation system according to the first embodi-
ment of the present invention.

The resource allocation system 1 includes a chat bot
system 10, a resource management system 40, and a back-
end-system 30.

The chat bot system 10 1ncludes a chat bot 11 connected
to a user device 20 via a network.

The chat bot 11 includes an automatic conversation
engine having an automatic answering response function for
returning natural answers and chat in response to textual
messages entered by the user with the user device 20.
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The automatic conversation engine 1s an engine for
returning a response text message such as a natural answer
or a chat in response to a text message mput by a user.

The chat bot 11 includes a message reception/response
umt 111, a natural language processing unit 112, a storage
unit 113, a conversation content determination/classification
umt 114, a number of conversations counting umt 115, a
back-end call unit 116, and the like.

The message reception/response unit 111 has a function
for receiving a text message from the user device 20 and
responding to the text message.

As described above, the natural language processing unit
112 has a function of performing natural-language process-
ing on text messages from the user device 20 and outputting
the processing results as classification results (shipping
status 1nquiry, ordering inquiry, imventory inquiry, etc.).

The storage unit 113 includes: a message storage unit
1131; a number of conversations storage unit 1132; a con-
versation scenario storage unit 1133; and a classification
results/service relationship presence or absence correspon-
dence storage unit 1134.

The message storage unit 1131 includes a message storage
table 11311 for storing a response message or the like.
The number of conversations storage unit 1132 includes a
number of conversations storage table 11321 (see FIG. 4a)
that stores a recording date and time 113211, the number of
conversations unrelated to the service menu (A) 113212, and
the number of conversations related to the service menu (B)
113213.

The conversation scenario storage unit 1133 includes a
conversation scenario table 11331 (see FIG. 6) that stores
various information for a conversation scenario such as a
message mtent 113311, a conversation step 1D113312, a
response message 113313, a back-end-system call necessity
113314, a back-end-system identifier 113313, presence or
absence of a relationship with service menu 113316, a next
conversation step 113317, and the like.

The classification results/service relationship presence or
absence correspondence storage unit 1134 includes a clas-
sification results/service relationship presence or absence
correspondence table 11341 (see FIG. 3) for storing infor-
mation indicating the correspondence relationship between
the classification results of the natural-language process and
the presence or absence of a service relationship.

For example, the conversation content determination/
classification unit 114 determines, for text messages from
the user device 20, the presence or absence of a relationship
with the service menu based on the conversation scenario
table 11331 (see FIG. 6). For example, 11 the result of
performing the natural-language process on the text message
from the user device 20 1s “shipment status inquiry,” the chat
bot responds to the user device 20 with a response message
113313 (*Please provide your order number”) of the row
indicated by a message itent 113311="shipping status
inquiry”’, and a conversation step 1D113312=0 of the con-
versation scenario table 11331. At this time, this conversa-
tion (the exchange of a message with the user device 20 and
the response message) 1s determined to be a conversation
related to the service menu based on the presence or absence
of a relationship with the service menu 113316 (true) for the
corresponding row, and the conversation 1s classified.

The resource management system 40 includes a number
of conversations prediction unit 411, an allocation resource
determination unit 412, a resource allocation unit 413, a
storage unit 415, and the like. In addition, the resource
management system has a function of referring to the

number of conversations related to the service menu (B) and




US 11,310,166 B2

7

the number of conversations unrelated to the service menu
(A) of the number of conversations prediction table 41511,
control resource allocations to the chat bot 11 based on the
number of conversations (B) and the number of conversa-
tions (A), and also control resource allocation to the back-
end-system 30 based on the number of conversations (B).
The number of conversations prediction unit 411 has a
function for predicting a future number of conversations
based on the number of conversations related to the service
menu (B) and the number of conversations unrelated to the
service menu (A) in the number of conversations record

table 4151.

The allocation resource determination unit 412 has a
function for determining resource allocations for the chat bot
11 and the back-end-system 30 based on the number of
conversations prediction table 41511 1n the storage umit 415,
the resource allocation condition table 41331 for the chat bot
11, the resource allocation condition table 41532 for the

back-end-system 30, the resource templates 41521, and the
like.

The resource allocation unit 413 has a function for
allocating resources to the chat bot 11 and the back-end-
system 30 based on the resource allocation table 41541 1n
the resource allocation storage unit 4154.

Details of these functions will be described later with
reference to specific embodiments.

The resource storage umit 415 includes a number of
conversations prediction table 41511 as illustrated in FIG. 4,
a resource allocation condition table 41531 for the chat bot,
a resource allocation condition table 41532 for the back-
end-system, a resource template table 41521, and a resource
allocation table 41541.

The number of conversations prediction table 41511
includes areas for storing the number of conversations
related to the service menu (B) and the number of conver-
sations unrelated to the service menu (A).

The resource allocation condition table 41531 for the chat
bot includes areas for storing the total number of conversa-
tions (A+B) and the resource template 1Ds.

The resource allocation condition table 41532 for the
back-end-system 1includes areas for storing the number of
conversations related to the service menu (B) and the
resource templates IDs.

The resource template table 41521 includes areas for
storing IDs, the number of virtual CPUs, the memory
amount, and the storage type. In addition, the resource
template table 41521 may have an area for storing informa-
tion regarding other resources such as a network bandwidth.

The resource allocation table 415411 includes an area for
storing a system ID and a resource template ID.

The operator device 50 1s, for example, a device by which
an operator answers an nquiry that cannot be automatically
answered by the chat bot 11.

FIG. 6 1s a diagram 1llustrating data configuration
example of the conversation scenario table 11331 1n the
conversation scenario storage unit 1133. It should be noted
that the structure of the conversation scenario data may be
a table or any other structure. In addition, conversational
scenarios need not be provided as data, but may be imple-
mented as chat bot programs.

The conversation scenario table 11331 includes areas for
storing a message intent 113311, a conversation step
ID113312, a response message 113313, a backend call
necessity 113314, back-end-system 1dentifiers 113315, pres-
ence or absence of a relationship with the service menu
113316, and a next conversation step 113317.
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The message mtent 113311 1s information to be compared
with the result of the natural-language process on the
message sent from the user device 20, and includes, for
example, “conversation start,” “shipping status inquiry,”
“malfunction inquiry,” “chat,” “conversation end,” and the
like.

The conversation step 1D113312 indicates the position of
a conversation step 1n a conversation scenario, and 1s, for
example, a numeral such as “0” to “3”. In the example of
FIG. 6, the combination of the message-intent 113311 and
the conversation step 11113312 allows the location of a
conversation step within a conversation scenario to be
umquely 1dentified.

The response message 11333 1s a message to be returned
as a response to the message sent from the user device 20,
and may 1include, for example “How may 1 help you?”,
“Please tell us your order”, “I’1l check the shipping status, so
please wait, “The shipping status is {Status},” “Please
provide your serial number,” “What kind of trouble are you
having?”, “I’ll check for a solution, so please wait.” “Iry
{Solution},” “Has the issue been resolved?”, ‘“Please send
the product to our repair center. The destination address 1s
{Address}.”, “Thank you for your patronage.” and the like.

In the example of FIG. 6, the variables enclosed by { }
included 1n the response message 11333 store information
obtained as a result of calling the back-end-system. For
example, the variable {Status} of the response message
“The shipping status is {Status}.” stores information on the
shipment status acquired from the shipment control system,
which serves as the back-end-system, and then the informa-
tion 1s transmitted to the user device 20.

The backend call necessity 11334 1s information that
indicates whether or not calling of the backend service 1s
necessary. The relationship with the service menu 11336
indicates whether or not the conversation with the user is
related to the service menu. The backend call necessity
11334 and the relationship with the service menu 11336 may
be “false,” “true,” or the like. In the example of FIG. 6, when
the value of the backend call necessity 11314 1s “false,” this
indicates that there 1s no need to call the back-end service,
and when the value 1s “true,” this indicates that a back-end
service call 1s required. In addition, similarly, if the value of
the relationship with the service menu 11336 1s “false,” this
indicates that the conversation with the user 1s not related to
the service menu, and when the value 1s “true,” this indicates
that the conversation with the user 1s related to the service
menu.

The back-end-system 1dentifiers 113335 are information
for umiquely specifying the back-end-system, and include,
for example, “null”, “shipping management system”, “FAQ
system”, and the like. In the example of FIG. 6, when the
value of the back-end call necessity 11314 1s *““false,” the
value of the back-end-system 11335 1s “null.” This indicates
that, 1 no back-end-system call 1s required, there 1s no
back-end-system to be called. When the value of the back-
end call necessity 11314 1s “true,” the back-end-system
11335 includes information for umquely identifying the
back-end-system to be called (for example, “shipping man-
agement system”, “FAQ system,” or the like).

The next conversation step 11337 uniquely 1dentifies the
position of the next conversation step 1n a conversation
scenar1io, and may include “null,” “shipping status
inquiry.1,” “Fault inquiry.1,” *“if next_message=—="Yes”,
and “finish conversation.0.” The values for the next conver-
sation step 113317 can be compared with a value obtained
by concatenating the message mtent 113311 and the con-
versation step 1D 113312 with the *“.”” symbol.
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The example of FIG. 6, for example, indicates that the
next conversation step of message intent 113311="shipment
status 1nquiry,” and conversation step ID=0 1s indicated by
the step of message intent 113311=shipment status inquiry,
and conversation step ID=1.

FI1G. 7 1s a flowchart for explaining a conversation process
by the message reception/response unit 111, the natural
language processing unit 112, the conversation content
determination/classification unit 114, the number of conver-
sations counting unit 115, the back-end-system call unit 116,
and the like of the chat bot 11, according to the first
embodiment. This process 1s executed each time the chat bot
11 recerves a text message from the user device 20.

The operations based on the flowchart of FIG. 7 are as
follows.

Step S1101:

In the message reception/response unit 111, the chat bot
11 receives messages from the user device 20, stores them
in the message storage unit 1131 of the storage unit 113, and
saves them.

Step S1102:

In the natural language processing umt 112, the chat bot
11 performs a natural-language process on the message from

the user device 20, and determines the intent of the message
(see FIG. 3).

Step S1103:

In the conversation content determination/segmentation
unit 114, the chat bot 11 determines a response message
based on the intent of the message and the conversation
scenario.

Step 51104

In the conversation content determination/segmentation
unit 114, the chat bot 11 determines whether or not 1t 1s
necessary to call the back-end-system based on the intent of
the message and the conversation scenario.

Step S1103:

As a result of the call necessity determination of the
back-end-system 1n Step S1104, the chat bot 11 proceeds to
Step S1106 when the call of the back-end-system 15 “nec-
essary’” (Yes), and proceeds to Step S1106 when the call 1s
“unnecessary’’ (No).

Step 51106

In the back-end system call unit 116, the chat bot 11 calls
the corresponding back-end-system. The method of calling
the back-end-system may include, but 1s not limited to, a
method of calling an API of the corresponding back-end-
system.

Step S1107:

In the conversation content determination/classification
unit 114, the chat bot 11 determines whether the content of
the messages relates to the service menu.

This step may be determined on the basis of the “rela-
tionship with the service menu” in the conversation scenario
table 11331. Alternatively, this step may be determined
based on the classification results/service relationship pres-
ence or absence correspondence table 1133 that indicates the
presence or absence of a relationship between the results of
the natural language process (the classification results) of the
user messages and the service (see FIG. 3).

Step S1108:

As a result of the relationship determination with the
service menu 1n Step S1107, the chat bot 11 proceeds to Step
S1109 when there 1s a relationship (Yes), and proceeds to
Step S1100 when there 1s no relationship (No).
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Step S1109:
The number of conversations counting unit 115 of the chat
bot 11 counts up the number of conversations related to the

service menu (B) of the number of conversations record
table 11321.

Step S1110:

The number of conversations counting unit 115 of the chat
bot 11 counts up the number of conversations unrelated to

the service menu (A) of the number of conversations record
table 11321.
Step S1111:

In the message reception/response unit 111, the chat bot

11 transmits the response message determined 1n the Step
S1103 to the user device 20.

FIG. 8 1s a flow chart illustrating a resource allocation
modification process performed by the number of conver-
sations prediction unit 411, the allocation resource determi-
nation unit 412, the resource allocation unit 413, and the like
in the resource management unmit 41. In the present embodi-
ment, this processing is periodically executed independently
of the conversation processing between the user and the chat
bot 11. As a trigger for executing this process, a specific
event (for example, an event such as an msuflicient resource
alert of the chat bot 11 or the back-end-system 30) may be
received as a trigger, or an administrator of the chat bot 11
or the back-end-system 30 may manually execute the pro-
cessing, but the present invention 1s not particularly limited
herein.

The operations based on the flowchart of FIG. 8 are as
follows.

Step S4131:

The number of conversations prediction unit 411 refers to
the number of conversations record table 11321, calculates
a predicted value of the number of conversations in the
subsequent time slot, stores the predicted value in the
number of conversations prediction table 41511 (see FIG.
4b), and saves the predicted value.

Step S4132:

The allocation resource determination unit 412 refers to
the number of conversations prediction table 41511, and
determines the resource templates to be applied to the chat
bot 11 based on the predicted value of the number of
conversations unrelated to the service menu (A), the pre-
dicted value of the number of conversations related to the

service menu (B), and the resource allocation condition table
41531 for the chat bot 11 (see FIG. 4).

Step S4133:

As a result of Step S4132, it 1s determined whether or not
there 1s a change 1n the templates to be applied to the chat
bot 11, and 11 there 1s no change (No), the process proceeds
to Step S4134, and 1t there 1s a change (Yes), the process
proceeds to Step S4135.

Step S4134:

The allocation resource determination unit 412 refers to
the number of conversations prediction table 41511, deter-
mines the resource templates to be applied to the back-end-
system 30 based on the predicted value of the number of
conversations related to the service menu (B) and the

resource allocation condition table 41532 for the back-end-
system 30, and proceeds to Step S4136 (see FIG. 4).

Step S4135:

The resource allocation unit 413 refers to the resource
template table 41521, and modifies the allocation resource
amount for the chat bot 11 based on the resource template
determined 1n Step S4132. In addition, the resource template
ID of the resource allocation table 41541 1s updated to the
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ID of the resource template determined 1n Step S4132, and
the process proceeds to Step S4134.

Step 54136

As a result of Step S4134, 1t 1s determined whether or not
there 1s a change in the templates to be applied to the
back-end-system 30, and 1 there 1s no change (NO), the
process ends, and 1 there 1s a change (YES), the process
proceeds to step S4137.

Step S4137:

The resource allocation unit 413 refers to the resource
template table 41521, and modifies the allocation resource
amount for the back-end-system 30 based on the resource
template determined 1n Step S4134. In addition, the resource
template ID of the resource allocation table 41541 1s updated
to the ID of the resource template determined 1n Step S4134,
and the process ends.

Second Embodiment

In this embodiment, in the chat bot 11, the repetitions of
conversations caused by misstatements of messages by the
user and misperceptions of user messages by the chat bot are
counted separately, and are not used for the resource allo-
cation determination of the back-end-system 30. Such mis-
statements or misperceptions may occur, for example, when
messages are exchanged between the user and the chat bot
by speech, but the communication method of the present
invention 1s not particularly limaited.

Referring now to FIG. 9 to FIG. 12, the following
description will discuss the aspects (configurations and
steps) that are modified from the first embodiment.

FIG. 9 1s a block diagram illustrating a configuration of
the resource allocation system 1 according to the second
embodiment, and only those configurations that differ from
those of the first embodiment are described below.

The chat bot 11 comprises a voice message reception/
response unit 111' and a voice recogmition umit 117 for
recognizing speech messages.

FIG. 10 illustrates configuration examples of the number
of conversations record table 11321', the number of conver-
sations prediction table 41511', and the resource allocation
condition table 41531' for the chat bot 11 of the second
embodiment, and only those aspects that differ from those of
the first embodiment are shown below.

The number of conversations record table 11321' includes
areas for recording the recording date and time, the number
of conversations related to the service menu (B), the number
of conversations unrelated to the service menu (A), and the
number of incorrectly recognized conversations (C). It
should be noted that the number of conversations caused by
a user’s misstatement of a message may also be imncluded 1n
the number of incorrectly recognized conversations (C).

The number of conversations prediction table 41511
turther includes areas for recording predicted values of the
number of incorrectly recognized conversations (C), and the
total number of conversations 1n the resource allocation
condition table 41531' for the chat bot 11 includes the
number of incorrectly recognized conversations (C).

In other words, the number of incorrectly recognized
conversations (C) 1s included 1n the count to determine the
allocation of resources to the chat bot 11. However, there 1s
no difference in the resource allocation condition table
41532 for the back-end-system 30 from Example 1. That is,
the count of the number of icorrectly recognized conver-
sations (C) 1s not included in the determination of the
allocation of resources for the back-end-system 30.
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FIG. 11 1s a tlow chart for explaining the chat bot
conversation process according to the second embodiment.

The operations based on the flowchart of FIG. 11 are as
follows, and only those steps that have been changed from
those of the first embodiment are described below.

Step S1101°:

In the voice message reception/response umt 111°, the chat
bot 11 receives voice messages from the user device 20,
stores the voice messages in the message storage unit 1131,
and saves the voice messages. It should be noted that instead
of storing the audio messages 1n the message storage unit
1131, messages that have been converted into texts 1mn Step
S1121 may be stored.

Step S1121:

After Step S1101', the chat bot 11 converts the speech
messages 1nto texts i the voice recognition unit 117. Then,
the process proceeds to Step S1102.

Step S1122:

After Step S1102, 1n the message reception/response unit
111, the chat bot 11 sends an audio message to the user to
coniirm whether the message intent 1s correct, and recerves
a reply from the user.

Step S1123:

The chat bot 11 determines whether the intent of the
message 1s correct. As a result of this determination, 1f the
intent 1s correct (YES), the process proceeds to Step S1103,
and the above-described Steps S1103 to S1111' are sequen-
tially executed. In Step S1111', a response voice message 1s
transmitted to the user device 1n the voice message recep-
tion/response unit 111' and the processing ends.

If the intent 1s not correct (NO), the process proceeds to
Step S1124.

Step S1124:

In the number of conversations counting unit 1135, the chat
bot 11 counts up the number of incorrectly recognized
conversations (C) i the number of conversations record
table 11321', and proceeds to Step S1125.

Step S1123:

In the message reception/response unit 111, the chat bot
11 transmits an audio message prompting the user to re-
speak the message, and ends the processing.

It should be noted that, 1n the present embodiment, all or
a part of the mutual speech-text conversation may be per-
formed by the user device 20. For example, instead of the
user device 20 sending a voice message to the chat bot 11,
the user device 20 may convert the voice message to text and
send the text message to the chat bot. In addition, instead of
sending the response voice message to the user device 20,
the chat bot 11 may send a response text message, and the
user device 20 may convert the response text message to
voIce.

FIG. 12 1s a flowchart of the resource allocation modifi-
cation process according to the second embodiment. The
operations based on the flowchart of FIG. 12 are as follows,
and only those steps that have been changed from the first
embodiment are described below.

Step S4131°:

The number of conversations prediction unit 411 refers to
the number of conversations record table 11321', calculates
the predicted values of the number of conversations (A), (B),
and (C) 1n the next time slot, stores the predicted values 1n

the number of conversations prediction table 41511', and
saves them.

Step S4132":

After Step 4131', the allocation resource determination
unmit 412 refers to the number of conversations prediction
table 41511', determines the resource templates to be applied
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to the chat bot 11 based on the predicted value of the number
of conversations unrelated to the service menu (A), the
predicted value of the number of conversations related to the
service menu (B), the predicted value of the number of
conversations incorrectly recognized (C), and the resource
allocation condition table 41531' for the chat bot 11 (see

FIG. 10), sequentially executes Steps S4133 to S4137, and
ends the processing.

Third Embodiment

In the present embodiment, 1n addition to the chat bot 11
(a first chat bot), another chat bot 11' (a second chat bot), a
conversation transier determination/processing unit 118, and
a message routing unit 119 are provided, and conversations
unrelated to service menu (A) are dispatched to the second
chat bot 11' by the message routing unit 119. In addition,
resources are allocated to instances of the second chat bot
with lower priorities and lower upper limits than those of the

first chat bot 11.

When the number of conversations unrelated to the ser-
vice menu (A) exceeds a predetermined threshold, an
instance of the second chat bot 11' 1s created, and when the
number of conversations unrelated to the service menu (A)
falls below the threshold, the instance of the second chat bot
1s deleted.

Further, for users for which a ratio of the number of
conversations unrelated to the service menu (A) exceeds a
threshold value in a historical record, responses to text
messages from the user device 20 may be made to be
handled by the second chat bot 11' from the beginmng.

Referring now to FIG. 13 to FIG. 19, the following
description will discuss the aspects (configurations and
steps) that are modified from the first embodiment.

FIG. 13 1s a diagram 1llustrating the configuration of the
resource allocation system 1 according to the third embodi-
ment, and only those configurations that differ from those of
the first embodiment are described below.

The chat bot system 10 includes a second chat bot 11" and
a message routing unit 119. The chat bot 11 includes a
conversation transier determination/processing unit 118. In
addition, the resource management unit 41 includes a
resource allocation upper limit storage unit 4156 including
a chat bot instance management unit 414 and a resource
allocation upper limit table 41561.

The configuration of the chat bot 11' may be the same as
that of the chat bot 11.

FIG. 14 1s a diagram illustrating a data configuration of
the resource allocation upper limit table 41561.

The resource allocation upper limait table 41561 maintains
resource allocation upper limit values for the entire chat bot
and resource allocation upper limit values for each chat bot
instance, and includes system IDs, the number of virtual
CPUs, and the amount of memory.

In this embodiment, 10 virtual CPUs and 36 GB of
memory are set as the upper limit for the entire chat bot (see
the row 1n which system ID="“Total”’). In addition, 1n the chat
bot instance 1 (corresponding to the chat bot 11 1n FI1G. 13),
the number of virtual CPUs 1s set to 8 and the memory
capacity 1s set to 32 GB as the upper limits (see the row 1n
which system ID="ChatBot1”"). In addition, in the chat bot
instance 2 (corresponding to the chat bot 11' 1n FIG. 13), the
number of virtual CPUs 1s set to 4 and the memory capacity
1s set to 16 GB as the upper limits (see the row 1n which
system ID="ChatBot2”). That 1s, 1n this embodiment, when
the maximum resources are allocated to the ChatBotl, the
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maximum resources can no longer be allocated to the
ChatBot2; that 1s, the maximum resources are exceeded.
FIG. 15 15 a flowchart illustrating the resource allocation
modification process according to the third embodiment.
The operations based on the flowchart of FIG. 15 are as
tollows, and only those steps modified from the first embodi-

ment or the second embodiment are described below.
Step S1131:

After Steps S1101 and S1102, in the transfer determina-
tion/processing unit 118, the chat bot 11 determines whether
or not 1t 1s necessary to transier the conversation to the
second chat bot 11' based on the message itent and the
conversation scenarios.

In the present embodiment, 1n the case that the presence
or absence of the relationship with the service menu 1s false,
transfer 1s determined to be necessary. It should be noted
that, as another method, the number of consecutive conver-
sations for which the presence or absence of the relationship
with the service menu 1s false may be recorded, and transier
may be determined to be necessary in the case that this

number exceeds a predefined threshold value.

Step S1132:

As a result of the transfer necessity determination 1 Step
S1131, 1n the case that transfer 1s necessary (Yes), the
process performs Step S1133 and proceeds to Step S1134. In
the case that transfer 1s unnecessary (No), the processing
from the aforementioned Step S1103 to Step S1111 1s
performed, and the process ends.

Step S1133:

In the conversation transier determination/processing unit
118, the chat bot 11 transmits the next conversation step of
the conversation scenario and the message history stored in
the message storage unit to the second chat bot 11'. In
addition, the status and conversation history are deleted
from the first chat bot 11. Then, the process proceeds to Step
S1134.

Step S1134:

In the conversation transier determination/processing unit
118, the chat bot 11 transmits the user identifier and the
conversation 1dentifier to the message routing unit 119,
instructs the message routing unit 119 to transmait the user
messages 1n the corresponding conversation to the second
chat bot 11', and ends the processing.

FIG. 16 1s a flowchart illustrating the resource allocation
modification process according to the third embodiment.

The operations based on the flowchart of FIG. 16 are as
follows, and only those steps that differ from those of the
first embodiment will be described below.

Step S4232":

After Step S4131, 1n the number of conversations predic-
tion unit 411, the resource management umt 41 refers to the
number of conversations prediction table 41511 and the
resource allocation upper limit table 41561, determines
resource templates to be applied to each chat bot within a
range that does not exceed the upper limit for each chat bot
based on the predicted values of the number of conversa-
tions related to the service menu (B) and the resource
allocation condition table for the chat bot, and proceeds to
Step S4141.

Step S4141.:

The resource management unit 41 determines whether or
not the resource allocation upper limit for the entire chat bot
has been exceeded based on the resource templates deter-
mined 1 Step S4232". As a result of the determination, in
the case that the resource allocation upper limit 1s exceeded
(Yes), the process proceeds to Step S4142, and 1n the case
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that the resource allocation upper limit 1s not exceeded (No),
the process proceeds to Step S4133.

Step 54142:

In the case that the resource allocation upper limit 1s
exceeded 1 Step S4141 (Yes), the resource manage unit 41
causes the allocation resource determination unit 412 to
lower the resource templates to be applied to the second chat
bot by one rank. For example, in the present embodiment,
the smaller the value of the numerical part of the ID of the
resource template table 41521, the lower the rank, and the
larger the value of the numerical part, the higher the rank.
Accordingly, lowering the resource template by one rank
means, for example, that when the ID of the resource
template determined 1n Step S4232" 1s t2, that the resource
template to be applied to the second chat bot 1s changed to
t1. It should be noted that the method of expressing the rank
of the resource template 1s not limited to this, and other
methods may be used.

After Step S4142, the resource management unit 41
returns to Step S4141 and determines whether or not the
resource allocation upper limit of the entire chat bot has been
exceeded.

In the case that the resource allocation upper limit 1s not
exceeded (No), the process proceeds to Step S4133, where
the above-described Steps S4133 to S4137 are executed in
order, and the process 1s terminated.

FIG. 17 1s a flow chart for explaining a chat bot instance
management process in the chat bot instance management
unit 414 according to the third embodiment. This flowchart
1s periodically executed independently from the conversa-
tion with the user.

Step 54161

The chat bot instance management unit 414 refers to the
number ol conversations record table 11321, and compares
the sum of the number of conversations unrelated to the
service menu (A) 1n the predefined time period with the
predefined thresholds. The predefined period may be, fo
example, one hour prior to the time when the processing of
Step S4161 was executed, but this period 1s not particularly
limited.

Step 54162:

As a result of the processing of Step S4161, 1n the case
that the total value of the number of conversations unrelated
to the service menu (A) does not exceed the predefined
threshold value (No), the processing proceeds to Step
S4163, and 1n the case that the total value of the number of
conversations unrelated to the service menu (A) exceeds the

predefined threshold value (Yes), the processing proceeds to
Step S4164.

Step 54163:

The chat bot mstance management unit 414 determines
whether the second chat bot 11' 1s present. As a result of the
determination of this step, 1t the second chat bot 11' 1s not
present, the process ends.

If the second chat bot 11' 1s present, the process proceeds
to Step S4165.

It should be noted that the method of determiming the
presence of the second chat bot 11' may include, for
example, a method 1n which the resource manage unit 41
makes the determinations by storing and maintaining a list
ol existing chat bot instances 1n the storage unit 413, or a
method 1 which a command for verifying the presence of
the chat bot instance 1s executed with respect to the second
chat bot 11' via a network and the determination 1s made
based on the presence or absence of a response to the
command, but the present mvention i1s not particularly
limited.
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Step S4163:

The chat bot instance management umt 414 instructs the
message routing unit 119 to exclude the second chat bot 11
as a routing target, that 1s, to stop sending messages to the
second chat bot, and proceeds to Step S4166.

Step S4166:

The chat bot instance management unit 414 deletes the
instance of the second chat bot 11' and ends the process.

Step S4164:

The chat bot nstance management unit 414 determines
whether or not the second chat bot 11' 1s present. If the result
of the determination 1n this step 1s that the second chat bot
11' 1s present (Yes), the process ends.

In the case that the second chat bot 11' does not exist (No),
the process proceeds to Step S4167.

Step S4167:

The chat bot mstance management unit 414 generates an

instance of the second chat bot 11' and proceeds to Step
S4168.

Step S4168:

The chat bot 1instance management unit 414 1nstructs the
message routing unit 119 to add the second chat bot 11' as
a routing target, and ends the process.

FIG. 18 1s a diagram 1illustrating the data configuration of
a number of conversations per user record table 11322,
according to the third embodiment.

The number of conversations per user record table 11322
includes, for each user ID, a recording date and time, the
number of conversations unrelated to the service menu (A),
and the number of conversations related to the service menu
(B). In the present embodiment, the number of conversations
per user record table 11322 indicates that User 2 has more
conversations unrelated to the service menu (A) than does
User 1.

FIG. 19 1s a flow chart illustrating an 1nitial routing
determination process of a conversation 1n the conversation
transier determination/processing unit 118 according to the
third embodiment. The operations based on the flowchart of
FIG. 19 are as follows.

In the present embodiment, the processing illustrated 1n
the flow chart of FIG. 19 1s executed prior to the chat bot
conversation process when the chat bot 11 receives a first
message from a user.

Step S4171:

The conversation transier determination/processing unit
118 refers to the number of conversations per user record
table 11322, and acquires the number of conversations of the
corresponding user.

Step S4172:

The conversation transifer determination/processing unit
118 compares the sum of the number of conversations
unrelated to the service menu (A) for a predefined period of
time to predefined thresholds.

Step S4173:

As a result of the determination 1n Step S4172, 1t 1s
determined whether or not the sum value of the conversa-
tions unrelated to the service menu (A) exceeds a predefined
threshold value, and 1f the sum value of the conversations
exceeds the predefined threshold value (Yes), the process
proceeds to Step S4174. In the case that the sum value of the
conversations unrelated to the service menu (A) does not
exceed the predetermined threshold value (No), the process
proceeds to Step S4175.

Step S4174:

The conversation transifer determination/processing unit
118 transmuits the user i1dentifier and the conversation 1den-
tifier to the message routing unit 119, 1nstructs the message
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routing unit 119 to transmit the user messages 1n the corre-
sponding conversation to the second chat bot 11', and ends
the process.

Step 54173

The chat bot conversation process described with refer-
ence to FIG. 15 15 executed, and the conversation process 1s
terminated.

According to the embodiments described above, appro-
priate resources can be allocated to the chat bot and the
back-end-system, respectively. In particular, unnecessary
increases 1 resources to the back-end-system due to an
increase in conversations unrelated to a service menu can be
avoided.

In addition, for the service provider, by optimizing the
resource allocation of the chat bot and the back-end-system,
it 1s possible to avoid increased costs associated with unnec-
essary resource allocation.
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The 1nvention claimed 1s:

1. A resource allocation method for allocating resources to
a chat bot configured to automatically respond to a message-
based inquiry from a user and a back-end system operating
in cooperation with the chat bot, the resource allocation
method comprising:

a conversation content determination/classification step of
determining and classiiying whether a conversation via
messages between the user and the chat bot 1s a
conversation related to a service menu or a conversa-
tion unrelated to a service menu;
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a number of conversations counting step of counting a
number ol conversations related to the service menu
and a number of conversations unrelated to the service
menu;

an allocation resource determination step of determining
an allocation resource amount for the chat bot based on
an 1ncrease or decrease in a first number of conversa-
tions related to the service menu and a second number
of conversations unrelated to the service menu as
counted in the number of conversations counting step,
and determining an allocation resource amount for the
back-end-system based on an increase or decrease in
the first number of conversations; and

a resource allocation step of allocating the resource
amounts determined 1n the allocation resource deter-
mination step to the chat bot and the back-end system.

2. The resource allocation method of claim 1, further

comprising;

a number of conversations prediction step of receiving the
first number of conversations related to the service
menu and the second number of conversations unre-
lated to the service menu as counted 1n the number of
conversations counting step, and predicting the first
number of conversations and the second number of
conversations; and

an allocation resource determination step of determining,
an allocation resource amount for the chat bot based on
an 1ncrease or decrease of the first number of conver-
sations and the second number of conversations pre-
dicted 1n the number of conversations prediction step,
and recerving the first number of conversations related
to the service menu and determining an allocation
resource amount for the back-end system based on an
increase or decrease of the first number of conversa-
tions.

3. The resource allocation method of claim 1, wherein:

the conversation content determination/classification step
includes:

a step of determining a presence or absence of a relation-
ship between the conversation and the service menu
based on a determination flag defined 1n each step of a
conversation content determination/classification pro-
cess 1n a conversation scenario between the chat bot
and the user.

4. The resource allocation method of claim 1, wherein

the conversation content determination/ ClElSSlﬁCElthIl step
includes:

a step of determining a presence or absence of a relation-
ship between the conversation and the service menu
based on a classification results and presence/absence
of service relationship table corresponding to a pres-
ence/absence of a relationship between a classification
result based on natural language processing of a mes-
sage from the user and the service menu.

5. The resource allocation method of claim 1, wherein:

in a case that the chat bot receives an audio message from
the user,

in the allocation resource determination step, repeated
conversations caused by misstatements of the user
and/or misperceptions of the chat bot are not used 1n
determination of resource allocations for the back-end-
system.

6. The resource allocation method of claim 1, further

comprising;

a step of dispatching conversations unrelated to the ser-
vice menu to a second chat bot that differs from the chat
bot; and
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wherein the second chat bot 1s allocated resources with a
lower priority and/or a lower upper limit than the chat
bot.

7. The resource allocation method according to claim 6,

turther comprising;:

a step ol generating an instance of the second chat bot
when a number of conversations unrelated to the ser-
vice menu exceeds a predetermined threshold.

8. The resource allocation method according to claim 6,

turther comprising:

a step of deleting an mstance of the second chat bot when
a number of conversations unrelated to the service
menus falls below a predetermined threshold.

9. The resource allocation method according to claim 6,

turther comprising:

a step of causing the second chat bot to respond with
automated responses to a conversation of the user 1n
which a ratio of conversations unrelated to the service
menu exceeds a predetermined threshold 1n a historical
record.

10. A resource allocation system for allocating resources
to a chat bot configured to automatically respond to a
message-based 1inquiry from a user and a back-end system
operating in cooperation with the chat bot, the resource
allocation system comprising:

a conversation content determination/classification unit

for determining and classifying whether a conversation
via messages between the user and the chat bot 1s a
conversation related to a service menu or a conversa-
tion unrelated to a service menu;

a number of conversations counting unit for counting a
number of conversations related to the service menu
and a number of conversations unrelated to the service
menu;

an allocation resource determination unit for determining,
an allocation resource amount for the chat bot based on
an increase or decrease in a first number of conversa-
tions related to the service menu and a second number
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of conversations unrelated to the service menu as
counted in the number of conversations counting step,
and determining an allocation resource amount for the
back-end-system based on an increase or decrease 1n
the first number of conversations; and

a resource allocation unit for allocating the resource
amounts determined in the allocation resource deter-
mination step to the chat bot and the back-end system.

11. The resource allocation system of claim 10, further

comprising;

a number ol conversations prediction unit for receiving
the first number of conversations related to the service
menu and the second number of conversations unre-
lated to the service menu as counted by the number of
conversations counting unit, and predicting the first
number of conversations and the second number of
conversations; and

an allocation resource determination unit for determining,
an allocation resource amount for the chat bot based on
an 1ncrease or decrease of the first number of conver-
sations and the second number of conversations pre-
dicted by the number of conversations prediction unit,
and recerving the first number of conversations related
to the service menu and determining an allocation
resource amount for the back-end system based on an
increase or decrease of the first number of conversa-
tions.

12. The resource allocation system of claim 10, further

comprising:

a message routing unit for dispatching conversations
unrelated to the service menu to a second chat bot that
differs from the chat bot; and

wherein, 1n the allocation resource determination unit, the
message routing unit allocates resources to the second
chat bot with a lower priority and/or a lower upper limait
than the chat bot.
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